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BRIEF  ASSESSMENT 


Based  on  the  visual  inspection,  available  records  and  past  performance, 
the  Windsor  Upper  Dam  is  considered  to  be  in  fair  condition.  The  dam  is 
believed  to  be  safe  under  normal  operating  conditions.  Its  serviceability 
under  the  test  flood  load  and  ice  forces  Is  unknown.  These  peak  loading 
conditions  should  be  more  fully  Investigated. 

Based  on  size  and  hazard  classifications  in  accordance  with  Corps 
guidelines,  the  test  flood  is  the  Probably  Maximum  Flood.  A  PMF  outflow 
of  47,000  cfs  (1073  csm)  would  overtop  the  dam  by  5.3  feet.  The  spillway 
will  pass  about  16,700  cfs,  or  about  36  percent  of  the  PMF  outflow.  A 
cursory  analysis  was  performed  to  assess  the  downstream  impact  of  a  sudden 
dam  failure.  With  the  reservoir  at  top  of  dam,  a  failure  would  result  in 
a  13-foot  increase  in  the  stage  that  would  be  occurring  just  prior  to  failure. 
This  increase  would  be  felt  at  Union  Street,  600'  downstream  of  the  dam,  which 
is  the  location  of  several  residences. 

Due  to  the  potential  for  overtopping  and  the  lack  of  formal  stability 
analyses,  it  is  recommended  in  Section  7  of  this  report  that  the  owner 
engage  the  services  of  a  qualified  consultant  to  evaluate  the  stability 
of  the  dam.  In  addition,  an  analysis  of  the  earth  embankment  at  the  left 
abutment  must  be  performed.  Further,  a  more  detailed  investigation  should 
be  made  of  the  hydraulic  and  hydrologic  aspects  of  the  dam. 

In  addition  to  the  long  term  recommendations,  there  are  several  remedial 
measures  which  should  be  implemented  immediately. 


a.  The  downstream  face  of  the  dam  should  he  cleared  of  ?■!  brush 
and  trees  on  an  annual  basis. 

b.  A  periodic  inspection  program  for  Windsor  Upper  Dam  should  hr 
estab I ished. 

c.  A  formal  warning  prooram  should  he  developed. 

d.  A  formal  plan  for  monitorino  the  structure  durina  hioh  flows 
should  be  developed. 

These  recommendations  and  remedial  measures  should  be  accomplish^ 
wichin  12  months  after  the  receipt  of  this  Phase  I  Report  by  the  owner 


This  Phase  I  Inspection  Report  on  Windsor  Upper  Dam  has  been  reviewed  t\ 
the  undersigned  Review  Board  members.  In  our  opinion,  the  reported  find¬ 
ings,  conclusions,  and  recommendations  are  consistent  with  OCE's  Recomren 
Guidelines  for  Safety  Inspection  of  Dams,  and  with  good  engineering  judge 
ment  and  practice.  . ’  * 


CHARLES  G.  TIERSCH,  Chairman 

Chief,  Foundations  and  Materials  Branch 

Engineering  Division 


FRED  J.  RAVENS,  JR.,  Member 
Chief,  Design  Branch 
Engineering  Division 


SAUL” C .  COOPER,  Member 
Chief,  Water  Control  Branch 
Lnuineering  Division 


RECOMMEND  APPROVAL: 


« ! Of.  B .  FRY/.R  . 

Chief,  Enoineerinci  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 

Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation 
is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  condition  of  the  dam  is 
based  upon  available  data  and  visual  inspections.  Detailed  investigation, 
and  analyses  involving  topographic  mapping,  subsurface  investigations,  test¬ 
ing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a  Phase 
I  investigation;  however,  the  investigation  is  intended  to  identify  any  need 
for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time 
of  inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load 
on  the  structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment  of  the 
structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolutionary 
in  nature.  It  would  be  incorrect  to  assume  that  the  present  condition  cf 
the  dam  will  continue  to  represent  the  condition  of  the  dam  at  seme  point 
in  the  future.  Only  through  continued  care  and  inspection  can  there  by  any 
chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (qreatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be  inter¬ 
preted  as  necessarily  posing  a  highly  inadequate  condition.  The  test  flood 
provides  a  measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 
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b .  Operation  and  Ma: ftter.arce  Procedures, 

Operating  proc’-dcr-f,  -r  •n oj/c-c  at  Wi  *dsor  upper  Dam  are  considered 
• °,abec..ate .  However ,  the  ejta  clip  orient  o'  -n  effective  annual  maintenance 
ana  inspection  program  would  significantly  reduce  tne  chance  of  a  serious 
concition  going  undetected.  It  is  tr.  ere  fore  recommenced  the  following 
items  be  performed. 

(I;  The  downstream  face  cf  the  ear  should  be  cleared  of  all  brush 
and  trees  on  an  annual  oasis. 


\2)  A  biennia :  oeriocic 
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SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS 
AND  REMEDIAL  MEASURES 

7 . 1  DAM  ASSESSMENT. 

a.  Condition.  Based  on  the  visual  inspection,  available  re corns 
and  past  performance,  the  Windsor  Upper  Dam  is  considered  to  be  in  fa> 
condition. 

b.  Adequacy  of  Information.  Information  Gathered  during  the  search 
of  the  project  files  is  considered  to  be  inadequate  to  make  a  valid  assess¬ 
ment  of  the  Windsor  Upper  Oam. 

c.  Urgency.  Recommendations  and  remedial  measures  made  by  this 
report  should  be  accomplished  within  12  months  after  the  receipt  of  this 
Phase  I  report  by  the  owner. 

d.  Need  for  Additional  Investigation.  As  previously  stated,  Windsor 
Upper  is  considered  to  be  in  fair  condition,  and  further  study  by  a  quali¬ 
fied  consultant  is  recommended  to  cover  the  subjects  listed  in  Para.  7.2 
be  lew. 

7 . 2  RECOMMENDATIONS. 

a.  Since  the  spillway  can  pass  about  36  percent  of  the  test  flood 
without  overtopping  the  dam,  a  qualified  consultant  should  be  engaged  to 
assess  hydrological  conditions  and  develop  plans  for  any  modification 
necessary  to  avoid  overtopping. 

Analysis  of  the  structural  stability  of  the  spillway  and  ncn-cverflow 
portions  of  the  dam  should  be  included  in  the  consultant's  scope  of  work. 
Stability  of  earth  embankment  at  the  left  abutment  should  be  investigated, 
"nis  further  investigation  will  require  that  Mill  Pond  be  drawn  down  to 
allow  inspection  of  the  downstream  face  and  a  portion  of  the  upstream  face 
(to  te  determined  by  the  consultant)  under  dry  conditions. 

7 . 3  REMEDIAL  MEASURES . 

a.  Alternatives.  Not  Applicable  -  Alternative  solutions  to  improve 
inadequate  spillway  capacity  are  beyond  the  scope  of  this  report. 


I  • 


Based  on  the  visual  inspection  and  past' performance,  the  Windsor 
Upper  Dam  is  believed  to  be  structurally  stable  during  normal  operating 
conditions.  Stability  during  the  projected  test  flood  and  ice  forces 
cannot  be  determined  by  visual  observations .  Therefore,  these  peak 
loading  conditions  should  be  more  fully  investigated. 

c.  Operating  Records. 


I  .  -  ® 


There  are  no  operating  records  which  indicate  a  stability 
problem  since  the  dam  was  built  in  1834.  There  have  been  several  major 
floods  during  the  life  of  the  structure.  Therefore,  the  dam’s  performance 
with  respect  to  stability  has  been  adequate  to  date. 

d.  Post  Construction  Changes. 

Repairs  and  modifications  to  Windsor  Upper  Dam  were  made  in 
1961.  These  modifications  do  not  significantly  change  the  stability  of 
the  dam.  The  1961  modifications  have  been  noted  in  SECTION  2  -  ENGINEERING 
DATA. 
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Seismic  Stability 
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The  dam  is  located  in  Seismic  Zone  No.  2  and  in  accordance  with 
recommended  Phase  I  guidelines  does  not  warrant  seismic  analysis. 
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SECTION  6  -  STRUCTURAL  STABILITY 
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6 . 1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations.  No  evidence  was  observed  indicating  structural 
instability  of  the  dam  at  this  time.  However,  several  conditions  which  could 
affect  the  overall  stability  of  the  dam  were  noted. 

(1)  Evidence  of  erosion  to  the  downstream  face  cf  the  spillway 
was  observed. 

(2)  It  is  not  likely  the  earth  embankment  at  the  left  abutment 
could  sustain  a  possible  overflow  condition. 

(3)  Signs  of  past  leakage  were  observed,  indicating  the  possibility 
of  cracks  in  the  concrete  liner  on  the  upstream  face. 

(4)  A  granite  masonry  dam,  such  as  Windsor  Upper,  is  susceptible 
to  localized  failures  on  its  faces  or  through  weakened  plans  in  the  struc¬ 
ture.  It  is  very  difficult  to  predict  these  localized  pockets  of  failure 
analytically.  The  lack  of  maintaining  the  downstream  face  can  significantly 
add  to  this  problem.  The  undisturbed  growth  of  brush  and  small  trees  on  the 
downstream  face  was  observed  during  the  June  8  inspection. 

These  conditions  c  >uld  have  an  effect  upon  structural  stability  in 
the  future  and  should  be  further  investigated  by  a  qualified  consultant. 

In  addition,  a  thorough  annual  inspection  program,  coupled  with  an  effective 
maintenance  program  mist  be  established  to  insure  continued  safe  performance 
by  the  Windsor  Upper  Dam. 

b .  Design  and  Construction  Data. 

There  is  no  design  data  available.  In  addition,  no  data  pertaining 
to  the  original  construction  was  found  during  the  review  of  the  project 
records . 

The  original  stability  analysis  is  not  available.  However,  the  past 
performance  cf  the  dam  can  be  considered.  This  structure  has  performed  for 
143  years.  It  has  not  experienced  a  major  failure.  During  its  lifetime, 
the  dam  has  had  to  resist  significant  loadings.  The  question  of  the  present 
stability  must  include  an  accurate  determination  of  the  dam's  existing  condi¬ 
tion.  The  years  of  service  have  generated  significant  wear  and  deterioration 
cf  the  darn. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES. 

a.  Design  Data.  There  is  no  design  criteria  or  data  available. 

b.  Experience  Data.  It  was  stated  in  Section  1.3  that  the  maxintr 
flood  or  record  for  the  site  is  estimated  to  be  in  excess  of  160  csrr.  A 
summer  flood  during  June-July  1973  produced  flows  averaging  over  60  csm  at 
USGS  stations  in  the  area. 

c.  Visual  Observations.  The  reservoir  area  is  essentially  undeveloped. 
The  town  maintains  a  beach  on  the  left  (west)  shore  of  the  pond,  and  during 
the  test  flood,  inundation  can  be  expected.  On  the  left  shore  just  upstream 
of  the  dam,  there  is  a  private  residence.  The  yard  where  it  meets  the  founda¬ 
tion  of  the  home,  is  about  7  (  +  )  feet  above  the  spillway  crest  elevation. 
Flooding  of  the  first  floor  can  be  expected  during  the  test  flood. 

The  maximum  downstream, channel  capacity  of  Mill  Brook  has  not  been 
determined.  There  is  considerable  streambank  development  between  the  der 
and  the  center  of  town.  The  first  grouping  of  homes  close  to  the  stream- 
bank  is  at  Union  Street,  600  feet  downstream  from  the  dam.  For  additional 
information  see  SECTION  3  -  VISUAL  INSPECTION  of  this  report. 

d.  Overtopping  Potential.  Based  on  U.  S.  Geological  Survey  Water 
Supply  Paper  188/,'  "Maximum  Ffoodflows  in  the  Conterminous  United  States," 
the  Probable  Maximum  Flood  for  Mill  Brook  is  estimated  to  be  47,000  cfs 
(1,073  csm).  In  designing  the  spillway  at  the  Corps  of  Engineers'  North 
Hartland  Cam,  on  the  Ottaquechee  River,  nine  miles  north  of  Windsor,  the 
Probable  Maximum  Flood  was  computed  to  be  199,000  cfs  (904  csm). 

Due  to  the  somewhat  higher  runoff-producing  characteristics  of  the 
Mill  Brook  watershed,  47,000  cfs  (1,073  csm)  was  selected  as  the  Probable 
Maximum  Flood  (PMF) . 

Based  on  the  size  classification  of  the  project  ( INTERMEDIATE ) ,  and 
the  hazard  potential  classification  (HIGH),  the  full  PMF  was  selected  as 
the  test  flood.  It  is  estimated  that  a  flow  of  this  magnitude  would  result 
in  a  water  surface  elevation  at  the  site  of  113.6  feet  (local  datum),  or 
a  depth  of  5.3  feet  over  the  non-overflow  section.  This  would  cause  a  by¬ 
pass  flow  to  occur  over  the  lawn  and  embankment  to  the  left  of  the  dam,  re¬ 
entering  the  main  channel  immediately  downstream  (refer  to  the  photographs 
in  Appendix  C).  One-half  the  PMF  or  23,500  cfs,  would  result  in  a  water 
surface  of  109.8  feet,  or  2.5  feet  over  the  non-overflow  section. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES.  As  previously  discussed,  this  is  not  a  flood  control 
structure,  and  the  gates  are  kept  closed  unless  the  pool  is  beinc  de¬ 
watered  for  maintenance.  The  pool  is  not  p^elowered  in  advance  of 
impending  runoff,  and  all  flows  are  passed  over  the  spillway. 

4.2  MAINTENANCE  OF  DAM. 

There  is  no  formal  annual  maintenance  program  for  the  Windsor  Upper 
Dam.  Necessary  minor  repairs  to  the  dam  should  be  made  by  personnel  of  the 
town.  Funds  for  major  repairs  must  be  appropriated  by  the  Town  of  Windsor 
as  part  of  their  annual  budget. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES. 

Not  applicable  to  the  Windsor  Upper  Dam. 

4 . 4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT. 

The  warning  system  is  informal.  According  to  the  Town  Manager,  the 
police  would  probably  patrol  the  structure  periodically  during  flood  periods 
In  the  event  of  a  danger  of  failure,  they  would  notify  affected  residents 
downstream  by  cruiser-mounted  loud  speaker  and  by  knocking  on  doors. 

4.5  EVALUATION. 

Periodic  inspections  of  Windsor  Upper  by  engineers  from  the  town  should 
be  established.  Minor  deficencies  must  be  corrected.  Major  repairs  should 
be  approved  by  the  town. 

A  formal  warning  program  should  be  developed  and  implemented,  along 
with  a  plan  for  monitoring  the  structure  during  periods  of  unusually  high 
flow. 


3.2  EVALUATION.  ’  Our  team  was  able  to  get  a  good  overall  view  of  t*e 
structure.  A  detailed  inspection  of  the  non-overflow  portion  of  the  darr 
was  performed.  No  definitive  evaluation  of  the  condition  of  the  spillway 
and  the  downstream  face  immediately  below  the  spillway  could  be  made. 

There  are  signs  of  past  leakage  on  the  downstream  face  of  the  dam. 
These  areas  were  dry  during  the  June  8  inspection.  A  leak  thru  the 
spillway  concrete  splitter  wall,  where  it  intersects  the  non-overflow 
portion  of  the  dam,  was  observed.  At  the  present  this  condition  does 
not  appear  to  be  serious. 

In  addition,  the  downstream  face  of  the  dam  is  overgrown  with  small 
bushes  and  trees.  This  condition  could  eventually  cause  leakage  problems, 
if  allowed  to  continue.  The  downstream  face  of  the  dam  must  be  annually 
cleared  of  all  brush. 

As  stated  previously,  the  condition  of  the  Windsor  Upper  Dam  is 
considered  to  be  fair.  No  major  problems  associated  with  either  the 
serviceability  or  operation  of  the  dam  were  discovered.  There  are, 
however,  several  areas  which  will  require  periodic  maintenance  tc  ensure 
continued  serviceability.  Furthermore,  the  condition  of  the  concrete 
lining  in  the  old  penstocks  should  be  more  fully  investigated. 
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SECTION  3  -  VISUAL  INSPECTION 

J  P 

3.1  FINDINGS. 

a.  General .  The  Phase  I  inspection  of  the  dam  and  Mill  Pond  was 
performed  on  15  December  1977.  The  area  adjacent  to  the  dam  was  covered 
.  with  18  inches  of  snow.  Water  was  passing  over  the  full  length  cf  the 

,  _  spillway.  The  dam  was  reinspected  on  8  June  1978.  The  area  between  the 

dam  and  the  mouth  of  the  Mill  Brook  is  occupied  by  a  complex  of  residential, 

;  ■  commercial  and  mill  buildings.  The  spring  inspection  allowed  access  to  the 

downstream  face  of  the  dam  and  portions  of  the  upstream  face.  A  copy  of 
the  inspection  report  is  included  in  Appendix  A. 

j  b.  Dam. 

The  dam  is  considered  to  be  in  fair  condition.  There  was  no  evidence 
of  vertical  or  horizontal  misalignment  detected  in  the  dam. 

The  non-overflow  portion  of  the  dam  was  inspected.  No  definite 
I  evaluation  could  be  made  during  the  December  visit.  During  the  spring  follow¬ 

up  visit,  the  section  was  reinspected  and  photographed.  From  the  left  abutment, 
a  2  *  - h i g h  grass-covered  earth  embankment  extends  out  at  elevation  107.3  for 
about  84  feet,  where  the  crest  drops  2.2  feet  to  elevation  105.1  and  merges 
with  an  adjacent  lawn.  The  lawn  then  slopes  upward  for  a  distance  of  65  feet, 

;  where  it  meets  the  foundation  of  a  home  at  elevation  107  (+_).  The  grass 

(  cover  on  the  embankment  and  lawn  is  excellently  maintained.  With  the 

reservoir  at  top  of  dam  (elev.  107.3),  some  flow  will  occur  over  the  lawn. 

1  c.  Appurtenant  Structures.  The  Ascutney  Mill  is  immediately  downstream 

;  of  the  dam.  A  penstock  services  this  mill.  The  mill  was  not  inspected. 

■  d.  Reservoir  Area.  The  reservoir  area  is  essentially  undeveloped. 

1  The  town  maintains  a  beach  on  the  left  (west)  shore  of  the  pond,  and  during 

tiie  test  flood,  inundation  can  be  expected.  On  the  left  shore  just  upstream 
of  the  dam,  there  is  a  private  residence.  The  yard  where  it  meets  the  founda¬ 
tion  of  the  home,  is  about  7  (+)  feet  above  the  spillway  crest  elevation. 
Flooding  of  the  first  floor  can  be  expected  during  the  test  flood.  A  photo- 
[  graph  of  the  home  is  included  in  Appendix  C. 

•  e.  Downstream  Channel.  The  maximum  downstream  channel  capacity  of 

Mill  Brook  has  not  been  determined.  There  is  considerable  streambank  develop¬ 
ment  between  the  dam  and  the  center  of  town.  The  first  grouping  of  homes 
.  '  close  to  the  streambank  is  at  Union  Street,  600  feet  downstream  from  the  dam. 

A  stage  discharge  rating  located  in  Appendix  D,  has  been  developed  for  this 
location,  and  the  effects  of  a  dam  breach  on  the  areas  have  been  estimated. 
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SECTION  2  -  FNGINFEPING  DATA 

2.1  DESIGN.  There  is  no  design  data  available. 

2.2  CONSTRUCTION.  There  is  no  data  pertaininq  to  the  original  construc¬ 
tion,  but  modifications  were  made  to  the  dam  in  1961.  A  review  of  the 
repair  contract  drawings  revealed  discrepancies  between  the  dam  as  it 
exists  today  and  the  intended  changes  as  represented  by  the  Fay,  Spcfford 
and  Thorndike  plans.  These  plans  however,  do  give  a  good  overall  picture 
of  the  dam  and  its  general  features. 

Sheets  1  and  2  of  the  original  Fay,  Spofford  and  Thorndike  plans  have 
been  amended  to  show  the  existing  conditions  of  the  Windsor  Upper  Dam. 
These  drawings  are  included  in  Appendix  B  of  this  report. 

2.3  OPERATION.  Information  pertaininq  to  the  operation  and  operational 
procedures  was  not  available. 

2.4  EVALUATION.  There  is  a  limited  amount  of  engineering  data  available 
for  the  project.  It  describes  the  general  characteristics  of  the  existino 
structures,  sections  and  elevations.  No  insight  to  the  enoineering  desion 
parameters  or  assumptions  were  gained  from  this  information. 
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i.  Regulating  Outlets.  There  are  two  outlets  (a  penstock  and  a 
sluice),  and  each  is  equipped  with  a  40-inch  square,  vertical  lift  gate  on 
the  upstream  side  of  the  dam.  Both  were  reported  to  be  functional,  un¬ 
obstructed,  and  are  hand-operated  from  a  walkway  atop  the  spillway. 

The  sluiceway  gate  is  located  near  the  centerline  of  the  structure, 
with  invert  at  aoout  elevation  52,  or  48  feet  below  spillway  crest,  and 
has  a  free  outfall  into  the  channel  downstream.  The  penstock  qate  is 
located  on  the  left  side  of  the  structure,  with  invert  at  elevation  70, 
or  30  feet  below  spillway  crest.  Based  on  a  visual  inspection  of  the 
downstream  ends  of  the  conduits,  the  40-inch  gates  appear  to  be  the 
hydraulic  controls  of  the  outlets.  With  the  pool  at  spillway  crest, 
total  gate  capacity  is  computed  to  be  646  cfs,  or  15  csm.  The  gates 
are  therefore  deemed  to  be  of  adequate  size. 


e‘  Storage 

(1)  Recreation  Pool  -  approximately  3*4  dcre-feet 

(2)  Top  of  Oam  -  approximately  645  acre-feet 

(A  capacity  curve  is  located  in  Appendix  D) 

f .  Reservoir  Surface 

(1)  Top  of  Dam  -  estimated  115  acres 

(2)  Recreation  Pool  (spillway  crest)  -  approximately  74  acres 

g.  Dam 

Type  -  Stone  Masonry  &  Concrete-Gravity 

Length  -  Approximately  320  feet 

Height  -  Varies,  55  feet  (max.) 

Top  Width  -  Varies 

Side  Slopes  -  6  hor.  on  12  vert,  upstream  face 
8  hor.  on  12  vert,  downstream  face 

h.  Spillwa.y(s),  The  total  effective  length  of  the  main  spillway 
is  198  feet;  108  feet  or  which  is  a  modified  ogee  weir,  and  90  feet  of 
which  is  a  broad-crestea  weir.  The  crest  is  at  elevation  100.0  feet 
(local  datum).  There  are  no  spillway  gates.  The  spillway  occupies  the 
major  portion  of  the  dam,  so  the  upstream  channel  is,  in  effect,  the 
77-acre  recreation  reservoir  (i.e.,  no  approach  channel),  and  the  down¬ 
stream  channel  is  the  main  river  channel.  The  stilling  basin  consists 
of  ledge  outcroppings  and  boulders. 

Immediately  to  the  left  of  the  main  spillway  there  is  a  -35-foot 
section  consisting  of  stone,  capped  and  faced  with  concrete.  For  purposes 
of  this  report,  this  section  may  be  classified  as  a  broad-crested  weir, 
and  is  termed  "Auxiliary  Spillway  No.  1."  The  crest  is  at  elevation  102.6. 

Immediately  to  the  left  of  Auxiliary  Spillway  No.  1,  there  is  a  49-foot 
section,  consisting  of  stone,  faced  and  capped  with  concrete  to  elevation 
104.4.  For  purposes  of  this  report,  this  section  may  also  be  classified  as 
a  broad-crested  weir,  and  is  termed  "Auxiliary  Spillway  No.  2." 

The  relationship  of  these  overflow  sections  is  shown  in  the  contract 
drawings  (Appendix  B)  and  photographs  (Appendix  C).  A  spillway  rating 
is  located  in  Appendix  D. 
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i.  Normal  Operational  Procedure(s) .  A  permanent  recreaticr  pool  is 
maintained  at  elevation  100.0  (local  datum)  by  the  l??-fooc  main  soil! way. 
There  are  no  flashboards.  The  two  outlets  at  the  base  of  the  dap'  are  used 
only  to  lower  the  pool  for  spring  maintenance  at  the  town  beach.  At  the 
advice  of  the  Vermont  Department  of  Water  Resources,  there  is  no  operation 
of  the  project  for  flood  control  purposes. 

1.3  PERTINENT  DATA 


a.  Drainage  Area  at  damsite,  43.8  square  miles. 

b.  Discharge  at  Damsite.  There  are  no  disrharne  records  available 
for  the  site.  The  largest  known  floods  of  modern  history  in  this  region 
occurred  in  November  1927,  March  1036,  and  September  1938.  A  flood  insurance- 
study  conducted  for  the  Twon  of  Windsor  indicates  the  1927  event  was  the 
worst  of  these.  Examination  of  U.  S.  Geological  Survey  records  for  othe^ 
streams  in  the  area  indicate  Mill  Brook  probably  sustained  flows  in  excess 

of  160  cubic  feet  per  second  per  square  mile  (csm). 

Flows  at  the  dam  may  be  passed  through  the  two  40-inch  square  gates 
near  the  base  of  the  structure,  over  the  198-foot  main  spillway,  or  over 
the  two  auxiliary  spill  vays.  As  mentioned  in  paraoraph  1 . 2 . i »  the  gates 
are  normally  left  closed,  even  durinn  floods,  and  all  flows  pass  over  the 
spill  way ( s ) .  Kith  the  pool  elevation  107.3  (top  of  dam),  the  total  spillway 
capacity  is  about  16,600  cfs  (380  csm).  Section  5  contains  further  discharge 
information. 

c.  Elevations  (feet,  local  datum) ( 1 00  feet  local  datum  about  eoual 
to  "83  feet  msl ,  from  USGS  quadrangleT- 

(1 )  T0p  of  Dam  -  107.3 

(2)  Auxiliary  Spillway  (No.  I)  -  102.6 

(3)  Auxiliary  Spillway  (No.  2)  -  1C4.4 

(4)  Permanent  (recreation)  Pool  -  main  spillway  crest  -  100. C 

(5)  Upstream  invert,  penstock  gate  -  70  (approximately) 

(6)  Upstream  invert,  sluice  gate  -  52  (approximately) 

(7)  Streambed  at  centerline  of  dam  -  52  (approximately) 

d .  Reservo i r 

(1)  Length  of  Maximum  Pool  (top  of  dam,  elev.  107.3)  -  estimated 
1.1  miles. 

(2)  Length  of  Recreation  Pool  (Elev.  100.0)  -  0.83  mile. 
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The  Windsor  Upper  Dam  has  several  alternate  titles  which  have  been 
used  through  the  years.  They  are  Ascutney  Mill  Dam,  Mill  Pond  Dam  end 
Roger  T.  Mahar  Dan;.  The  structure  has  been  listed  in  the  Historic 
Register  and  named  as  a  Civil  Engineering  Landmark  under  the  name  of 
Ascutney  Mill  Dan). 

c.  Size  Classification.  The  structu  a  is  an  intermediate  dam,  based 
on  height. 

d.  Hazard  Classification.  High  hazard  potential,  based  on  area  of 
residential  development  at  Union  Street,  600  feet  downstream. 

e.  Ownership.  Town  of  Windsor,  Vermont. 

f .  Operator. 

Town  of  Windsor 

Office  of  the  Town  Manager 

Windsor,  Vermont 

TEL;  (Area  Code  802)  674-6786 

All  inquiries  should  be  to  the  Office  of  the  Town  Manager.  He  will 
be  able  to  answer  the  inquiry  or  direct  one  to  the  appropriate  town  depart¬ 
ment  . 

g.  Purpose  of  Dam.  To  maintain  a  pool  for  recreational  purposes. 

h.  Design  and  Construction  History.  The  Windsor  Upper  Dan1  was  completed 
in  early  nineteenth  century.  Best  estimate  on  the  completion  date  is  1834. 
There  is  no  design  or  construction  data  available  pertaining  to  the  original 
structure. 


The  dam  was  partially  renovated  under  a  contract  let  by  the  Town  of 
Windsor.  Plans  and  Specifications,  dated  April  1961  for  "The  Repair 
and  Alteration  of  Mill  Pond  Dam"  were  prepared  by  Fay,  Spoffcrd  and 
Thorndike  Inc.  Engineers,  Boston,  Massachusetts.  These  repairs  were 
based  partly  on  the  recommendations  made  in  an  inspection  report,  dated 
February  1961,  prepared  by  Anderson-Nichol s  &  Co.,  Engineers,  Boston, 
Massachusetts  for  the  Vermont  Water  Conservation  Board.  Plans  of  these 
modifications  are  attached  to  this  report  in  Appendix  B. 


PHASE  I  INSPECTION  REPORT 


WINDSOR  UPPER  DAM,  VERMONT  00013 
SECTION  1  -  PROJECT  INFORMATION 


1 . 1  GENERAL 

a.  Authority.  Public  Law  9? - 367  ,  August  8,  197?,  authorized  the 
Secretary  of  the  Amy,  through  the  Corps  of  Engineers,  to  initiate  a 
national  program  of  dam  inspection  throughout  the  United  States.  The 
New  England  Division  of  the  Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection  of  dans  within  the  New 
England  Region. 

b.  Purpose. 

(1)  Perform  technical  inspection  and  evaluation  of  non-Federal 
uaiiiS  to  identify  conditions  which  threaten  the  public  safety  and  thus 
permit  correction  in  a  timely  manner  by  non-Federal  interest. 

(2)  Encourage  and  assist  the  States  to  initiate  quickly  effective 
dan  inspection  programs  for  non-Federal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inventory  of 

Dams . 

1 . 2  DESCRIPTION  OF  PROJECT 

a.  Location.  The  dam  is  situated  on  the  northern  bank  of  Mill  P.oad 
in  the  Town  of  Windsor,  Vermont.  It  is  approximately  0.9  miles  upstream 
from  tne  mouth  of  Mill  Crook  at  the  Connecticut  River. 

o.  Description  of  Dam  and  Appurtenances.  The  Windsor  Upper  Dam  is 
a  stone  masonry  and  concrete  gravity  dam  founded  on  ledge.  It  has  an  overall 
length  of  approximately  320  feet,  and  a  maximum  height  of  about  55  feet. 

The  dam  is  slightly  convex  upstream.  It  has  one  primary  spillway  at  Elev. 
100.00  (local  datum),  which  has  a  total  effective  length  of  198  feet.  The 
dam  has  two  other  intermediate  levels  which  act  as  auxiliary  spillways. 

They  are  at  Elevation  102.6  and.  104.4  (local  datum).  The  non-overflow 
section  of  the  dam,  a  qrass-covered  earth  embankment  at  Elev.  107.3,  is 
at  the  left  abutment.  The  structure  has  a  gated  sluice  way  and  a  gated 
penstock. 

The  upstream  face  of  the  dai  has  concrete  facino  that  is  estimated 
to  be  eight  (8)  incnes  thick. 


1-1 


.Apr;  MM  a  !\  -  W  IMK'.ui;  i! 

ii'-v.'l-  ! 

.  :  : i  ■  A  1  1  !..  !  !•  1  1  ■  1  ; 

:>  1 :  :  o.  ;ap  iv-' ! 

'  ATE 

i.Ui.'ATiOK  Windsor,  Vertuou: 

C.’l’id’AM  Ml  11*.  Prook 

■j’  l  k\- 

INVENTORY  NO.  VT  //OCX)  1  3 

WEATHER 

PARTY : 

W.b.  Ml, 

1.  w .  Rodger 

L . 

A.  I.'triwuy 


McElro 


PKOjE'  T  I1'!’. AT' MU 


ISPKGTKI'  PY  REMARKS 


Clear,  but  In 
burawuy  adequate  size 


Operable 
Excellent  cond 
but  too  low. 


•  ...  -€ 


A.UKA  !•:  V  A I  1  >  A'l'lv  v  ■ 


"...  \  <  ?'.j  ! 

Ore  at  [leva  1 1  mi  100.00  (I  1  •  ai  •*».  t  j  (  ‘  "  -  !  i] 

Our-ri.nl  fool  !-  leval.  I  oi.  M'O.o  I  in(,.(i 


•  J 


Maximum  impnoruime  nt  i.o  m  i  t- 


lUit-lai.c  Or'u  -k:j 


Lavement  Gondii  1  On 


n:  ik  nowt  i 


•  _  • 


j  Movement.  oi-  .  a- 1  t  lenient  •.(’  Oreat 


Hone  observed 


Lateral  Movement 


Ve  r  !  i  i  i  A  .1  i urn  1 1 L 


1  It  or  Is-  >i  i  La  i  A  '  In  iim  nl 

i 

j  an 1 1 1.  ! '  in  a  ■  At. u  l.n.e  1 1 . 
•Jt  ri.i  i  urt-s 


.I  i  >i  i  re  t  r 


1 1  ul  Lr  a  t  t  e  •  1 1 : ;  ot  r*;> .» V  •-  i.a  - 1 ,  V  •»!  . '  I.  in  I'll'  i  ! 
Items  on  t’  I  u| "  *  .1 

Treapass  I ng  on  .1  lope.. 


An ue  rs  Good 

A.ij.e:  rs  good,  dam  i 
i  j  upst  re'ii! 


oi  ighily 


!  i  ,/a 


i  I  ougli  1;  ig  ui-  r.  i 'us  1 1  a ,  of  .  1  .j  (  s  or 

!  Abutn.eiit  s 


|  hock  , 'Slope  !  r.ii  ri'i  !m.  -  I  .  Iprip  I'.il  lni'io 

|  Unusual  Movement.  ■  r  iu.-i;  lii|',  it  or  in  ii- 
1  Toe  a 


1  itiuaua  !  I- mt'.: i ni  ii  rfil  m  '< iwn  .  .  i "hi.  i  t  | • 


'"t  ;nr  "!•  !'■" 


t'  *  >'  1 1  u  t .  i  I  Ini'  r  i  I  ; I/O  ■ 


Lone  Observed 


M  ine  observed 


'  t  i  r  i  It  s 


I  L/A 


,  i  Li  t.  I  ’ t.4 1 >  . '  »  t  *  i  L  I  ‘  '!  J  •  •  1 


•  •  ♦  •  •  •  •  •  •  •  •  .  • 


•  • 


« 

uAMb 

• 

• 

r\i  v 

1 

1  '■  i  ■  A ;  1..  ‘  •  *'i‘ !.  ■  . 

1  1  ,  '  ", 

PKO.JK'T'  Windsor  pier 

A'rV  o  .lime  1 97 o 

! 

PKOdKCT  FEA'i’iltiK  im  ■  h  KmOunkmeni 

.  .  hispe  t  i  on  Team 

...» 

DISCiPLlNE 

nAMl'l 

•v/v 

-• 

... 

AHKA  KVA  I1!  AT!'  '■ 

COMMENTS 

•  '  *• 

DIKE  EMiANKMliNT  7  f  \ -v' r  , 

1 

•  * 

‘  ~  **„ 

Great  liievution  1  °Y •  -5 

Grass-covert  d  ;  excel it-rit  corrd. 
low . 

but  too  /  .  '• 

Current  Pool  Hie Vat  ten  10P.‘> 

• 

Majciniujn  Impoundment  to  'aU- 

Unknown 

r 

Surl'ace  Cracks 

N/A 

| 

Pavement  Condition 

|  N/A 

!• 

. • 

Movement  Or'  Settlement  of  Great 

N/A 

• 

Lateral  Movemerit  i 

tl/A 

; 

J 

Vertical  A1  lgrunont 

j 

m/a 

• 

horizontal  A  I  lgruneut 

:  n/A 

•  /■ 

Condlt  loir  at  Abutment  .nit  at  Conm  te 

S  true tu  rt a 

It/ A 

• 

• 

lndlcatloria  of  Movement  op  rli.i'U'  i  m- 1 1 

Items  on  Slopes 

m/a 

v 

-  *  %  *  «.  * 

Trespassing  on  Slopes 

n/a 

-\v 

Sloughing  or  Kroatou  of  Slope  a  <>r 

Abutments 

n/a 

• 

• 

n.a-j 

hock  Slopt:  Protection  -  blpmp  Fa  t  1  ores. 

11/ a 

a- 

Unuaual  Movcnni:!  or  '’f.ink  ln^  it  nr  tic.tr 
Toes 

;i/a 

-  .• 

• 

Unusual  Km  trank  imu!  or  miii,, in  m  .fi'|  t 

11/  A 

Pin  lug  or  Ho  !  1  a  1 

li/A 

! 

Foundation  nr. linage  Fen'  ore:. 

11/ A 

• 

• 

|  Toe  Drains 

!r/A 

** .  * 

,  ins  ameri  i '  Inn  . , .  se 

1  A-  '• 

N'.r,e 

•  ••••••• 

•  •  •  •  • 

•  •  • 

« 

liit.Ul'X’Y  Windsor  Upper 


I  liUJEdr  i-'EATuil! 
l’  ISO! !  LINE 


Out Jet  a 


_  1 

.  1 1  ■  |  i; .  •*)!••: 

_  '  ATI . 

_  u,u‘‘-: 

N.AMr. 


i.;r 


Ai.KA  i: v f ,i i ATi-: : 


outlet  wohks 

a.  Conorete  and  Cl ruelura  I 

Gene  rj  I  i’oikJ  1 !  I  •  'i . 

Condition  ol'  Joints 
Spa  1 1  in^; 

Visible  He  1  nfoi'clrij/ 

Hosting;  o r  Staining  of  Cun.  rote 
Any  Seepage  >■['  KIT  loreset-in  i 
Joint  AJ  l^i  line  nl. 

Unusual  Seepage  or  U-aU„  in  t.  iU- 
Chamber 

•  ’  I '  r  i  e  k  3 

Kusllllf'  or  i.'nrrusloii  ol'  ,',Ur  1 

b.  Meehan  leal  at  id  E  Jer  t  r  t  mi  I 

^Alr  Vents 
Klout  Wells 
Crane  Hoist 
II  levator 

llydiamllr  System 
Serviee  Gates  (  ’) 

Line r^ene y  nates 

I  Ip  1 1  1  I  I  I  I  ip  I  I  •  I  I  (:  I  I  I  III  ,  /all.. 

1  me  rgi  a  ,.y  !  •  'We  r  . y  :: !  i  m 

l  I  r  llt£  at. 4  I  IfMil  Ini'  j  S  l  eti.  It, 
late  'h amber 

A-4 


8  .June  1978 


I r 1 3 pee 1. 1  on  Team 


COMMENTS 


M/A 

n/a 

m/a 

n/a 

n/a 

11/ A 

n/a 

n/a 

n/a 

n/a 

n/a 

None 

Norte 

None 

None 

None 

Are  operable  (hand-operated) 

Not  ie 

None 

None 

None 


\ 


•  .  '• 


M  .  • 


•  • 


...  t-.-.  v-  w 


im  ft—  i*  A 


A i a*  A  FA  Al.ilATKr 

OUTIJCT  ffTRliCTHKE  ANh/oH  Ol'TI.KT  Cli  AMNKI. 


I 


C'JMMKNTS 


General  Condition  of  iXnii'i’eU' 

Hast  or  .Staining 
Spallltig 

Erosion  or  Guv  Hat  Ion 

Visible  He  inferring 

Any  of e page  or  Hfl'l oresoenee 

Condition  at  Joints 

brain  Holes 

■  thanne  1 

i.uose  Kook  nr  Trees  overhanging 
t  ’  h  a  1 1  he  1 


h/a 

!l/A 

m/a 

m/a 

w/a 

n/a 

m/a 

ij/a 


Condi t  Lon  ol'  blsrhurge  Cli.unne  I 


Mai  ora  1 


Contents  -  Appendix  B 


All  available  records  pertaining  to  Windsor  Upper  Dam  are  on  file  at 
the  Vermont  Department  of  Water  Resources,  Agency  of  Environmental 
Conservation,  Montpelier,  Vermont. 

Information  included  in  this  report; 

1.  Inspection  report  prepared  by  Anderson  -  Nichols  &  Company  for 
Vermont  Water  Conservation  Board,  dated  February  1961. 

2.  Letter  from  Fay,  Spofford  &  Thorndike,  dated  April  20,  1961. 

3.  Drawings  included  in  this  report: 


a.  Plan  A  Elevation,  Sheet  No.  1/3. 

b.  Cross-Sections  &  Details,  Sheet  No.  2/3. 

c.  Existing  Conditions  and  Demolition,  Sheet  No.  3/3. 
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.  ROGER  T.  MAHER  DAM 

1.  Gene ral  -  History  of  major  floods  in  Vermont  indicates 

that  loss  of  life  and  extensive  property  damage  have  been  exper¬ 
ienced.  Structural  failure  of  many  existing  dams  has  contributed 
significantly  to  peak  flood  flows  and  associated  flood  losses.  In 
general,  these  failures  resulted  from  inadequacies  in  spillway 
capacities,  structural  design  and  maintenance  repair.  To  mini¬ 
mize  flood  damages  associated  with  possible  future  dam  failures, 
the  Vermont  Water  Conservation  Board  is  directed  to  undertake 
a  program  of  period  c  inspection  of  existing  dams.  The  Board 
has  retained  the  engineering  firm  of  Anderson -Nicholu  L  Com¬ 
pany  to  assist  it  in  performing  these  inspections  and  evaluating 
the  adequacy  of  the  structures.  A  visual  examination  of  the  Roger 
T.  Maher  Oam  site  was  made  on  November  16,  I960.  The  sluice 
gate  at  the  bottom  of  the  structure  was  open  and  only  a  small  amount 
water  was  impounded  upstream  of  the  dam.  Photographs  were 
taken,  and  are  appended  to  this  report. 


Purpose  -  The  purpose  of  this  report  is  to 

(a)  Summarise  the  investigations  of  the  Roger  T, 
Maher  Dam  on  Mill  Brook  in  the  Town  of 
Windsor,  Windsor  County,  Vermont. 

(b)  Evaluate  the  adequacy  of  the  structure. 


«  *  f 
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(c)  He  commend  to  the  Board  appropriate  action 
to  be  taken  in  view  of  any  flood  hazard  asao- 
•  ciated  with  the  existing  dam. 

3.  St  ope  -  The  acope  of  this  investigation  includes  a  field 
inspection  of  the  structure  site  to  ascertain  the  physical  char¬ 
acteristics  and  the  condition  of  the  dam,  studies  to  determine 
the  adequacy  of  the  spillway  and  outlets  to  pass  flood  flows  that 
might  reasonable  be  anticipated,  and  a  report  summarizing  the 
investigations . 

4.  Watershed  Description  -  The  watershed  upstream  of  the 
dam  has  a  drainage  area  of  43. d  square  miles.  Mill  Brook  is  a 
tributary  ol  the  Conn  ‘cticut  River  and  flows  in  a  general  easterly 
direction.  The  main  water  course  is  fed  by  a  series  of  steep  gra¬ 
dient  streams  draining  the  hilly  to  mountainous  topography  of  the 
watershed  The  stream  pattern,  together  with  the  rugged  topo¬ 
graphy,  is  contkicive  to  rapid  runoff. 

t>.  Site  l)e s c ripti on  -  The  dam  is  located  on  Mill  Brook  in 

ttlte  southerly  portion  of  the  Town  of  Windsor  at  a  point  approxi¬ 
mately  0.9  miles  upstream  of  the  Connecticut  River.  At  spillway 
crest  elevation,  the  pond  created  by  the  dam  has  a  surface  area 
of  about  70  acres,  and  Is  presently  used  fur  recreational  purposes* 
Between  the  dam  and  the  mouth  of  the  brook,  the  area  adjacent  to 
the  stream  is  occupied  by  a  complex  of  residential,  commercial 
and  mill  buildings. 


•  • 


6.  Structure  Description  -  The  dain  is  of  atone  masonry  and 
concrete  conatructlon  built  on  a  foundation  of  sound  le  dge  rock. 

It  has  an  overall  length  of  approximately  31  i  feet  and  a  maximum 
height  of  about  bO  feet.  Exhibit  I  shows  the  principal  features 
and  approximate  dimensions  of  the  dam  based  on  field  measure- 
menu.  The  dam  is  slightly  convex  upstream  and  consists  of  two 
sections  of  primary  spillway,  two  sections  of  auxiliary  spillway 
at  varying  crest  elevations,  a  gated  sluiceway  and  a  gated  pen¬ 
stock  through  the  dam.  There  are  vertical  steel  I-beams  set  in 
the  concrete  crest  for  supporting  fixed  flashboards.  A  footbridge 
with  steel  frame  and  timber  floor  extends  over  the  sections  of 
spillway . 

7.  The  upstream  side  of  the  dam  is  faced  with  concrete, 
while  the  downstream  side,  exclusive  of  the  printary  spillway 
chute,  consists  of  rough  cut  stone.  The  piers,  crests  of  all  spill¬ 
ways  and  chute  of  the  primary  spillway  are  of  concrete.  The  gated 
outlets  consist  of  sluice  gatft  with  hand-operated  geared  hoiata 
mounted  in  the  concrete  piers  on  the  top  of  the  dam. 

8.  The  attached  photographs  of  the  structure,  takeu  on  16 
November  I960,  show  the  following: 

Photograph  1  -  crest  and  upstream  face  of  dam  as 
viewed  from  left  bank. 

Photograph  2  -  crest  and  upstream  face  of  dam  as 
viewed  from  right  bank. 


•  • 
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Photograph  3  -  primary  •plilway  chute  and  down- 
'  stream  face  of  dam  aa  viewed  from 


right  bank. 

Photograph  4  -  upatream  face  of  hand-operated 
alulce  gate  to  penatock  aa  viewed 
from  left  bank. 

Photograph  5  -  concrete  chute  and  atone  in  dowii- 
atream  face  of  dam  aa  viewed  from 
left  bank. 

Photograph  6  -  partial  failure  of  downstream  face 
of  auxiliary  apillway  aa  viewed 
from  right  bank. 

9«  Structural  Condition  -  The  following  observations  are 

baaed  aolely  on  viaual  examination  of  the  structure  without  bene 
fit  of  detailed  plana  and  dealgu  data: 

(a)  The  concrete  on  the  upatream  face,  piera  and 
creat  of  the  dam  la  in  very  poor  condition  (aee 
photograph*  1,  L  and  4). 

(b)  The  concrete  in  ths  primary  apillway  chute  ia 

in  fairly  good  condition,  except  for  the  end  walla 
(aee  photograph  i). 

(c)  A  aection,  15  feet  high  by  20  feet  deep  and  two 
to  threo  feet  thick,  haa  fall*  i  from  the  down¬ 
stream  face  of  the  eaaterly  portion  of  the  dam 
(aee  photographs  3  and  6). 


(<*>  The  e  lae  and  condition  of  the  waate  gate  in  the 
center  of  the  dam  and  the  penatock  gate  near 
the  left  abutment  were  not  determinable.  The 


geared  hoist  for  each  of  these  gates  appears 
to  be  in  operable  condition.  The  waste  gate 
used  to  drain  the  pond  is  open  carrying  the 
flow  of  the  stream  through  the  dam.  The  pen¬ 
stock  gate  is  In  a  closed  position  (see  photo¬ 
graphs  1  and  4). 

(e)  A  considerable  portion  of  the  floor  of  the  foot¬ 
bridge  la  missing  and  the  hand  railing  la  bent 
out  of  line  (see  photographs  2  and  3). 

(f)  The  interior  section  of  the  dam  consists  of 
smaller  stones  set  in  mortar,  as  disclosed 
by  the  breach  in  the  dam.  The  bottom  width 
at  the  deep  section  of  the  dam,  as  shown  on 
Exhibit  I,  is  about  46  feet.  On  the  basis  of 
cursor)  examination,  the  dam  appears  to  be 
designed  with  an  adequate  section. 

10.  Adequacy  of  Spillway  -  Assuming  the  atructune  is  restored 
to  its  original  condition,  its  total  discharge  capacity  would  be  3300 
cubicfeet  per  second,  with  one-foot  of  freeboard  at  the  left  or  west 


abutment;  and  5000  cubic  feet  per  second  with  no  freeboard.  These 


charges  include  an  assumed  additional  500  cfs  flow  passing 
through  the  sluice  gate.  The  total  discharges  with  and  without  free- 
board  correspond  to  unit  rate*  of  runoff  of  75  and  115  cfs  per  square 
mile,  respectively,  from  the  drainage  area.  It  is  noted  that  the 
surcharge  storage  represents  only  2tiQ  acre  feet  or  about  0.1  inch 
of  runoff  from  the  drainage  area,  and  would  have  an  insignificant 
effect  in  reducing  flood  peaks. 
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WATCH  aufPLy  AND  IIWICAOI 
TU< T  AND  TIRHINAL  WORHI 
iNOUSTRiAL  HUILDINOE 


INVtST  luATIONI 

•  UCtNVIllON  O'  CONITRUC1IOH 


•  -• 


hpril  20,  1961 


State  of  Vermont 
Water  Conservation  Board 
Montpelier,  Vermont 

Attention:  Mr.  John  E.  Ceruttl 
Hydraulic  Engineer 


Subject:  Repair  and  Alteration  of 

Mill  Pond  Dam 
Windsor,  Vermont 


Dear  Sir: 


We  are  forwarding  herewith  two  copies  each  of  our  Pre¬ 
liminary  Plans  and  Specifications  for  the  subject  work.  We  are 
also  enclosing  one  copy  of  our  computation  sheet  1 .  showing  the 
spillway  flow  computations. 

These  data  are  being  forwarded  to  you, at  the  direction 
of  Mr.  William  E .  Blaisdell,  Municipal  Manager,  Windsor,  Vt., 
for  your  comments  or  approval.  Mr.  Blaisdell  further  requests 
that,  if  there  are  1  ‘"’'’os  that  you  desire  to  change  or  if 
more  information  is  required,  you  contact  this  office  by  telephone 
as  soon  as  possible,  t.o  avoid  delay  in  advertisi  nr;  this  work  for 
bids . 

You  will  note  that  it  has  been  necessary  to  raise  the  non¬ 
overflow  section  of  the  dam  higher  than  was  estimated  at  our  con¬ 
ference  in  Windsor  on  March  2d,  1961,  in  order  to  pass  the  speci¬ 
fied  flood  flow  of  1  ;,,000  cf 3 . 

Very  truly  ycurs, 


RCPlanders : jb 

Ew-7 

Enclosures 

cc:  Mr.  W.  E .  nfrlsdeil 


PAY,  JPOFFORD  &  THORNDIKE,  INC. 
By 


9  • 


(c)  The  vertical  steel  I-bcam  should  be  re¬ 
moved  to  preclude  the  future  use  of 
Dashboards  or  the  collection  of  debris. 

(d)  Structural  repair  and  reconstruction  of 

the  dam  should  be  made  to  provide  a  minimum 
spillway  discharge  capacity  of  cubic 

feet  per  second  with  a  Minimum  freeboard 
of  one-and-one-half  feet  at  the  left  or  westerly 
abutment. 


hi J 

Hajrry  M.  Nelson 
Project  Engineer 


Herman  X  Kro) 
Vice  President 
Anderson- Nichols 


Company,  bee. 


Registered  Professional 
Engineer  -  Vermont  |120 


Registered  Professional 
Engineer  -  Vermont  #773 


11.  As  Hood  records  were  not  available  for  Mill  Brook,  an 
analysis  wab  made  of  ihe  maximum  floods  of  record  on  nearby 
watersheds  with  similar  hydrologic  characteristics.  The  unit 
rates  of  runoff  for  the  1  V 27  and  1  Vid  flood  peaks  were  plotted 
against  drainage  area  on  logarithmic  paper  and  an  envelope 
curve  was  developed.  The  resulting  rate  of  runoff  for  a  43.8 
square  mile  drainage  area  was  about  300  cfs  per  square  mile, 
which  is  nearly  three  times  the  unit  rate  of  discharge  capacity 
of  the  structure  (paragraph  10).  Since  floods  of  similar  mag¬ 
nitude  to  the  floods  of  record  can  reasonably  be  anticipated  to 
recur,  it  is  concluded  that  the  present  spillway  discharge  ca¬ 
pacity  at  the  dam  is  nighly  inadequate 

12.  Recommendations  -  In  view  of  the  hazards  associated 
with  the  present  state  of  disrepair,  and  the  inadequate  spillway 
discharge  capacity  of  the  dam,  our  recommendations  are  as 
follows: 

^  (a)  No  water  should  be  impounded  by  the  struc¬ 

ture  in  its  present  state. 

(b)  At  the  point  of  the  existing  failure  near  the 
east  auxiliary  spillway,  all  rock  and  con¬ 
crete  masonry  should  be  removed  from  the 
bottom  of  tha  failure  to  the  top  of  dam  for 
the  width  of  the  gap.  This  will  permit  the 
spring  runoff  to  flow  freely  through  the  gap. 
and  greatly  reduce  the  hazard  of  structural 
failure  resulting  from  water  impounded  by 
the  limited  capacity  of  the  gated  outlets. 
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APPENDIX  C 


FIG. 

1 

Upstream  face  of  dam  as  viewed  from  left  abutment. 

FIG. 

2 

Windsor  Upper  Dam  as  viewed  from  upstream. 

FIG. 

3 

Grass-covered  embankment  and  lawn  at  left  abutment. 

FIG. 

4 

Downstream  as  viewed  from  top  of  dam. 

FIG. 

5 

Longitudinal  view  of  spillway. 

FIG. 

6 

Downstream  face  of  dam. 

(Note  discontinuity  of  white  water  along  the  spillway) 

FIG. 

7 

Operators  for  penstock  and  sluice  gates. 

(Penstock  operator  in  foreground). 

FIG. 

8 

Main  spillway  and  auxiliary  spillways  as  viewed  from 
downstream. 

(Note  vegetation  on  downstream  face). 

FIG. 

9 

Penstock  (breeched  area  has  been  repaired)  to 
mill  downstream. 

FIG. 

10 

Outlet  from  mill  downstream  from  dam. 

FIG. 

11 

Downstream  face  at  left  abutment. 

(Note  void  near  concrete  cap). 

FIG.  12 


Detail  view  of  granite  masonry  construction. 
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FIG.  6 


Downstream  face  of  dam. 

Note  discontinuity  of  white  water  alono  the  spillway) 
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"rule  of  thumb"  guidance  for  estimating 

DOWNSTREAM  DAM  FAILURE  HYDROGRAPHS 


STEP  I:  DETERMINE  OR  f  S 1 1  MAT C  Rf ‘.FRVOIR  STORAGE  (S)  IN  AC-FT  AT  TIME  OF  FAILURE. 
STEP  2:  DETERMINE  PlAK  F  All  IIRf  nilTTI  OW 

QP,  -•  %7  Wb  Vq-  Y0  \ 

Wjj  *  IIRf  A(  II  WIOIll  MKifiF  .T  VAUIt  NOT  GREATER  TUAN  40%  OF  0AM 
IFNf.ru  AFROS'.  RIVER  AT  MID  HEIGHT. 


STEP 
STEP 

a.  appi  v  i)()1  rn  stagf  rating,  dftfkmine  stage  and  accopmanying 

VOLUME  (V,)  IN  RIACII  IN  AC-FT.  (NOTE:  IF  V)  EXCEEDS  1/2  OF  S 
.11  FfT  SHOimit  RFAfll.) 
it.  m  rrPMiNi  iriai  u 

up2  URIAI  >  -  Op,  n  -  ) 

i  <  IIMPOII  V  .  IIS  INC,  1 1  ,  (  t|»:  Al  )  . 

0 .  A\f|  RAC.I  V,  At||i  V,  AMO  IOMHIII  n  , 

1  p< 

Upj  '  Op,  1  I  ^  I 


r0  -  fOTAl  HE  I. Till  f  ROM  RIVIR  UFO  TO  POOl  l.EVFl  AT  FAILURE. 

3:  USING  IISGS  10P0  OR  OTIII  R  DATA.  UFVLLOP  RFPRESI NTAT I VE  STAGE-DISCHARGE 
RATING  FOR  S(  I  EC.TED  DOWNSTRI  AM  RIVER  REACH. 

4:  ESTIMATE  REACH  OUTFLOW  (<jp?)  USING  FOI  LOWING  ITERATION. 


STEP  5. 
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